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Confidence Intervals

In this section we derive equations for extreme values of g(y@) for a linearized form of
L(0, 7») given by equation 8. These equations become iteration equations to solve the nonlinear
problem.

First, we linearize g(yﬂ) and f (yﬂ) using a truncated Taylor series around parameter set
0. obtained at the rth iteration:

g(ya)zg(yar)-i_l)gr(a_ar)’ (A'l)
f(y0)~ £(0,)+ Df,(0-0,), (A-2)

where subscript  indicates evaluation using 6, . Second, we take derivatives of L(0,1) written
using equations A-1 and A-2 and set the results to zero to obtain

Df'oDf.(0—0,)=Dg’+ Dfw(Y — f(y0,)), (A-3)
d2 =s(0)-s(). (A-4)

Third, we write S(@) using equation A-2, then substitute § — @, from equation A-3 into the
result to get

S(0)=5(6,)-2(0-0,) Dflo(¥ - £,(:9,))+(0-6,) Df/wDf,(6-0,)
= 5(0,)-2(:Dg; + Df, (Y - £,:6,))) (Df/wDf,)" Dfia(¥ - £,(26,))
+(ADg} + Dflo(Y - £, (:6,))) (Df/wDf,)" 0Dy, + Dflo(Y - f,(6,)
=5(0,)+1*Dg, (Df/wDf, )" Dy, ~(¥ - £, (0, )) wbf, (Df wDf,)" Dfl(¥ - f,(0,))
=5(0,)+1°0,0, (Y - £,(:6,)) 0" R,0"(¥ - £, +6,))

Fourth, we put equation A-5 into equation A-4 and solve for A to get

(A-5)

R , 12
Jd2-s(,)+ s(0)+(¥ - £(0,)) &R, (¥ - £(30,)) (A-6)
- 0,0, |

A=

To obtain the solution for the (r+1)th iteration, we write equations A-6 and A-3 in the forms
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12

[ d2-500)+800)+ (¥ - £(0,)) @R (¥ - £(:6,) (A7)
0,0,
and
0., =0, +1.,,(DfwDf,) " Dg; + (Df/wDf,)  Df;o(Y - f(»6,)). (A-8)

Prediction Intervals

Extreme values of g(y0)+ v are derived using the same general method as used for
g(yﬂ). First, we use equations A-1 and A-2 in equation 19 and take derivatives with respect to
0,v,and A . Then we set the results to zero to obtain

DfoDf,(0-6,)=ADg; + Df (Y - f(6,)), (A-9)
0V =), (A-10)
d2 =5(0)-5(0)+w,v’. (A-11)

Second, we use equations A-5 and A-10 in equation A-11 to get

d2=5(0,)-5(0)+ 22(Q1Q, + ;! )~ (¥ — £(6,)) 0" R0 (¥ — £(0,)).

from which

N " 1/2 V2
2 =4 —S(ar)+s(‘9)+(Y—f(}’9r)) o'’R.o'"* (Y- f(0,)) (A-12)
0/0, +o

Iteration equations are obtained directly from equations A-12, A-10, and A-9 and have the form

) PR 1/2 v
1 o] 0-80.)45(0) 0 - 160, ) 0 RO -1 00)] a3
0,0 +o,

=o' (A-14)

and equation A-8.
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